A quasi-experimental prospective study was conducted to assess the stage of change progression and elimination of unhealthy behaviors among active duty Army soldiers and their spouses (N ϭ 245) before and after attending a communitybased wellness program. Significant differences in stage progression between the intervention group and a comparison group was seen in the fitness (p ϭ 0.05) and communication risk categories (p ϭ 0.03) immediately after the intervention; significant differences in stage progression in fitness (p ϭ 0.05) and spirituality (p ϭ 0.005) risk categories 6 months after baseline. There was a significant increase in seat belt use (p ϭ 0.008), a decrease in reported tobacco use (p Ͻ 0.05), and a reduction in family stress (p ϭ 0.06) and personal stress (p Ͻ 0.02) in the intervention group. Targeting multiple behavior changes and risk reduction in a single intervention program presents several challenges. In this pilot study, there were many positive nonsignificant trends in risk reduction that might translate into significant changes with a larger sample.
Introduction
R isk behaviors adversely affect health and wellness. Unhealthy behaviors have been shown to decrease longevity and to adversely affect physical and mental health. It is estimated that almost two-thirds of premature deaths are linked to one or more modifiable health risk behaviors (HRB). 1 In fact, many people are at risk for more than one health behavior.
The health of our active duty Army soldiers is critical to the security of the United States. Combat readiness is dependent on soldiers who are physically and psychologically ready to face the challenges inherent in operational missions and frequent deployments. Beginning in the 1980s, the Department of Defense (DoD) implemented programs to reduce HRB first in active duty personnel and later in beneficiaries of active duty personnel. 2, 3 Implied in these initiatives is the assertion that the combat readiness of our troops is enhanced when the spouse left behind is healthy and confident in his/her ability to care for self and family. Furthermore, marital relationships involving active duty Army soldiers are affected by stresses related to operational commitments and increasing tension with world events. 4 A soldier needs to be "ready" to deploy to dangerous assignments on a few week's notice. The spouses' physical and mental health contributes to this readiness. 5, 6 Most traditional models of care focus on the resulting condition caused by risk behaviors rather than the proactive focus on prevention through behavior change, thus reducing or eliminating unhealthy behaviors. Behavior change for unhealthy behaviors and healthy lifestyles acquisition is a dynamic, iterative process. 7 The lifestyles and unhealthy behaviors of soldiers and their spouses can put them "at risk" for acute and chronic illnesses. Many engage in more than one unhealthy behavior. [8] [9] [10] Therefore, interventions aimed at healthy lifestyle promotion and change for multiple risk behaviors can positively impact health and wellness.
Multiple Intervention Studies
Individuals are often at risk for more than one behavior; however, the majority of intervention research is focused on individual behaviors. 11 For individuals with multiple risks, health risks also increase dramatically. 12 Interventions for multiple behaviors may have synergistic effects on outcomes if similar theoretical models are used.
The purpose of this article was to describe a communitybased health promotion intervention aimed at reduction of multiple unhealthy behaviors in Army soldiers and their spouses and to report the results of a pilot study examining readiness to change and health behavior risk reduction outcomes for participants.
The Transtheoretical Model (TTM)
The conceptual framework for this pilot study was the TTM of change. The strength of the TTM is its focus on the dynamic nature of health behavior change. The stages of change (SOC) are used as a framework to describe the temporal aspect of the adoption and maintenance of healthy behaviors. Individuals modifying a given behavior move through a series of five motivational stages, from precontemplation to maintenance. 7 "Precontemplation" is when an individual has no intention to change his/her behavior in the near future, usually measured as the next 6 months. Individuals in the "contemplation" stage openly state their intent to change within the next 6 months. In the "preparation" stage, individuals plan on changing, usually within the next 30 days. Preparers may have already made minor adjustments in their thought patterns and behaviors, but have not reached the predetermined "action" criteria. In the action stage, an individual has made overt, perceptible lifestyle modifications for fewer than 6 months, and those in the "maintenance" stage are working to prevent relapse and consolidate gains secured during action. 7, 13, 14 Methods A quasi-experimental prospective study was conducted between October 2000 and December 2001 to examine differences between intervention and comparison groups for several health behaviors and improvement in SOC. The sample consisted of active duty infantry soldiers and their spouses. Soldiers were eligible if they were married, assigned to the 25th Infantry Division (Light) Artillery, Schofield Barracks, Hawaii, and were willing to participate in the full program. The initial plan was to randomize eligible couples into intervention and comparison groups; however, the brigade commanders requested that all soldiers that were in a certain training schedule attend the program. As a result, participants were chosen by the 25th Infantry Division (Light) Artillery leadership. The comparison group came from the same brigade and leadership and only differed by training schedule. This program was highly appealing to soldiers because they earned promotion points for attendance in the full program, received time off from work (4 days) to attend the program, and the last session was an overnight stay for the participants at a hotel in Waikiki. This led to all eligible soldiers enrolling in the program. Participants in the comparison group were given a $20 long-distance calling card after each data collection session and were able to attend the program at the end of the study.
Procedures
This study was approved by the Tripler Army Medical Center Institutional Review Board. The subjects completed repeated measures over time to ascertain SOC and various unhealthy behaviors of soldiers and their spouses (Table I) . Data were collected at three time points; at baseline (T1), at the end of the intervention (T2, approximately 3-4 weeks postbaseline), and 6 months after baseline (T3). Strict confidentiality was maintained throughout the study; data were linked by study number, and participant names were separated from their responses. Two hundred forty-five people signed consents and enrolled in the study; 45% (n ϭ 110) were in the comparison group and 55% (n ϭ 135) were in the intervention group.
The Intervention: Building Strong and Ready Families (BSRF) Program
BSRF is a community-based, holistic wellness program, grounded in the TTM and run collaboratively by community health nurses (CHNs) and Army chaplains. BSRF implements a proactive approach to relationship enhancement (the chaplain's focus) and healthy lifestyle promotion and risk behavior elimination (CHNЈs focus). This program was designed for Army soldiers and their spouses and included two day-long sessions (levels 1 and 2) and a 2-day session (level 3) over a 3-to 6-week period.
The CHN part of the program focuses on the health and wellness of soldiers and their spouses. The aim of this program is to educate individuals on the effects of adverse health-related behaviors, including tobacco use, poor nutrition, inadequate physical activity, lack of safety, lack of spirituality, poor communication skills, and elevated levels of stress. The program emphasizes recognition of unhealthy behaviors, develops skills for self-wellness, and lays out the assortment of community services available once preparation for behavior change is achieved. A description of the health promotion intervention at each level follows below.
Level 1
The goal of this interactive presentation is to increase awareness of the impact of present lifestyle behaviors on future health and well-being. An overview of the effects of unhealthy behaviors on health and wellness is presented. In addition, participants are encouraged to address pointed questions such as, "How have the experiences in your past affected your present behaviors, and will it affect your future health and well-being?" This focus is supported by Felitti et al., 15 who demonstrated the negative influences of adverse childhood experiences on adult health. In addition, a health risk appraisal and readiness to change unhealthy behaviors assessment is completed. Finally, the participants are asked to consider what, if any, unhealthy behaviors they might try to change.
Level 2
Level 2 consists of a 4-hour mini-health fair, blood pressure and body fat screening, and an interview with a CHN. The goal of level 2 is to provide tools and resources for participants to prepare for and implement change. Participants are taught health promotion skills at stations set up around a large community room (reading food labels, self-breast/self-testicular examinations, the harmful effects of drinking and driving, exercise tips, cholesterol values, stress reduction, and safety) based on the Put Prevention into Practice Initiative. 16 During the health promotion interview, the goal of the CHN is to facilitate changes in unhealthy behaviors that the participants have identified, to provide education, and to refer participants to appropriate community resources. 17 
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Instruments
The SOC for each behavior was determined by asking each participant to identify one statement most appropriate to their readiness to change their behavior. Each stage was represented by one statement ordered from precontemplation to maintenance. 17 "Forward change movement" was defined as participants who moved forward at least one stage in the continuum; those that moved in a backward direction or did not change stages between time points were classified "no progression."
Stress was measured by responses on a 5-point Likert scale (none, little, some, quite a bit, and a lot) for work, family, personal, and money categories. The Likert scales were recoded into three categories for the final analysis; "none" and "little" were recoded to "low" stress, "somewhat" was recoded to "moderate" stress, and "quite a bit" and "a lot" were recoded to "high" stress. To ascertain individual changes in reported amounts of stress in each category (work, family, personal, and money), a change of stress score was calculated by subtracting the score for each individual category of stress at the end of the intervention from the same stress category measure from baseline. Scores from 1 to 4 were recoded as a 1 to indicate an "increase" in reported stress. Scores of 0 were recoded as a 2 and were labeled as "no change in reported stress," and scores -4 to -1 were recoded as a 3 and were labeled a "reduction" in reported stress.
Assessment of tobacco use was achieved by a dichotomous response to tobacco use. Participants who used tobacco were then to answer the following three questions: "Number of cigarettes per day," "Use smokeless tobacco," and "Number of times per week use smokeless tobacco?"
In this study, body weight was assessed by calculation of body mass index (BMI). Study participants were asked to write down their height and weight. BMI was calculated using the formula ([weight/height 2 ] ϫ 703).
The safety risk factor was measured by three questions with a Likert scale response (never, sometimes, and always). The first question was about seat belt use, the second was about bike helmet use, and the final question was about motorcycle helmet use. All subjects were included in the analysis for the seat belt risk behavior; however, only those subjects that used a bike were included in the bike helmet analysis and only those subjects that used a motorcycle were included in the motorcycle helmet analysis. The seat belt responses were collapsed into two categories, "always wear" and "sometimes/never wear," for the final analysis.
Subjects were asked to rank, on a 5-point Likert scale (not at all, little, somewhat, quite a bit, and a lot), how their spiritual connection helps them cope on a day-to-day basis. The spiritual connection responses were collapsed into two categories, low and high, for the final analysis.
Communication was assessed by having subjects rate, on a 5-point Likert scale (poor, fair, good, very good, and excellent), their ability to communicate with others.
To determine an overall estimate of physical activity, subjects were asked, "How many days per week do you exercise for at least 20 minutes?" The ordinal responses to this question were 0, 1 to 2, 3 to 4, 5 to 6, and 7. The exercise category was collapsed into inadequate exercise for those responses that were less than three times per week and adequate exercise for those subjects that exercise at least three times per week.
An HRB score, with a range of 0 to 9, was developed to determine differences in the comparison and intervention groups on the number of unhealthy behaviors before and 6 months after enrollment in the study. The HRB score was calculated using the following guidelines. Each subject was given 1 point for each of the following behaviors: smoking cigarettes, using smokeless tobacco, weekly alcohol consumption threshold (7 drinks for women, 14 drinks for men), BMI equal to or greater than 25, reporting illicit drug use, high work, family, money, or personal stress, not always using a seat belt or helmet, exercising less than three times per week for at least 20 minutes, and not always practicing safe sex (using a condom or having the same partner).
Analysis
Data analysis was conducted using SPSS 10.0 for Windows (SPSS, Inc., Chicago, Illinois). Univariate statistics were calculated on all variables, with percentages calculated for nominal and ordinal data and means and SDs for all interval data. To assess group differences, 2 analysis was used to compare nominal and ordinal data and t tests were used to compare interval data. Chi-square and repeated-measure analysis of variance were used to test significance differences in the outcome variables between groups.
Results
Dropout Analysis
The overall response rate for T1 and T2 was 67% (n ϭ 164) and there were no significant differences at baseline between those that completed both assessments (respondents) and those that did not complete T2 (nonrespondents) in gender, age, education level, military status, marriage status, ethnicity, number of years married, and number of children. The only baseline behavior that was significantly different between the groups was smoking. Forty-three percent of the nonrespondents smoked (n ϭ 30) compared with 29% (n ϭ 46) of the respondents (p ϭ 0.04). The overall response rate for T1 and T3 was 37% (n ϭ 91). There was no difference between groups in gender, age, military status, marriage status, ethnicity smoking, stress (work, family, personal, and money), and safety risk factors. However, the respondent group had significantly less children (p ϭ 0.009), was significantly more educated (p ϭ 0.03), was married longer (p ϭ 0.03), was less spiritual (p ϭ 0.011), felt they had better communication skills (p ϭ 0.021), and exercised more (p ϭ 0.003).
Demographics
The mean age in the sample was 25.8 years (SD, 5.6) and was comprised of 52% men and 48% women. Fifty-five percent of the sample was active duty Army soldiers and 45% was civilians. Ninety-nine percent was married and 1% of the couples was separated. The couples were married an average of 3.5 years (SD, 3.4) and had an average of 1.3 children (SD, 1.1). Seven percent of the sample had less than a high school diploma, 36% had completed high school, 47% had some college, and 11% were college graduates. Almost one-half (49%) of the sample was Caucasian, 20% were African American, 13% were Hispanic, and 18% were from other ethnic groups.
Baseline Health Risks
At baseline, there were no differences between the groups in terms of weight, spirituality, physical activity, and work and family stress. The intervention group had a higher risk for tobacco use (p Ͻ 0.05), safety risks (p Ͻ 0.01), and stress (personal [p Ͻ 0.01]) and money [p Ͻ 0.01]). The number of subjects with alcohol misuse was minimal (4%); therefore, this was excluded from further analysis (Tables II and III) .
SOC for Health Behaviors
Analysis suggests that program participants had higher rates of forward SOC movement than the comparison group. By the end of the program, there were significant differences in stage progression between study groups in the physical activity (p Ͻ 0.05) and communication (p Ͻ 0.05) SOC risk categories. A nonsignificant trend was present for forward movement in the SOC for the intervention group for spirituality, stress, and safety. In addition, more participants in the intervention group progressed in the physical activity, stress, spirituality, communication, safety, and body weight risk categories. There were no significant differences between the groups in movement in SOC for smoking (Table IV) .
Program participants sustained forward SOC movement in relation to the comparison group at 6 months after baseline for the physical activity (p Ͻ 0.05) and spirituality (p Ͻ 0.01) SOC risk categories (Table IV) . A nonsignificant trend was present for forward movement in the SOC for body weight, communication, and safety. In addition, fewer participants experienced no progression in the physical activity, spirituality, communication, safety, and body weight risk category. A nonsignificant trend was found in SOC movement for cigarette smoking. A greater percentage in the intervention group (58%) moved forward in readiness to change cigarette smoking behavior compared with the comparison group (25%; p ϭ 0.118).
Stress
The analysis of reported stress before and after attending the BSRF program shows a reduction in family stress (p ϭ 0.06) and personal stress (p Ͻ 0.02) in the participants compared with the comparison group. In all stress categories, the intervention group reported less stress responses from T1 to T2; all categories, except work stress, had a greater percentage of subjects that reported decreasing amounts of stress between the two time point measures (Table V) .
HRB
Participants in the intervention group decreased tobacco use (p Ͻ 0.05) and increased seat belt use (p ϭ 0.008) between baseline and the 6-month follow-up. In addition, there were nonsignificant trends in other HRB. For example, in the intervention group, the percentage of participants that always used bike helmets increased from 82% at baseline to 90% 6 months after baseline. However, there was no difference in being overweight, lack of spirituality, inadequate physical activity, and poor communication risk factors during the same time interval. One interesting finding was that none of the men in the sample fell into the "inadequate" physical activity group, whereas 67% of the women fell into this category (p ϭ 0.000). Table VI provides a detailed summary of the health risk outcomes for this study. 
HRB Scores
A repeated-measures analysis of variance was conducted to determine differences between the groups in the repeatedmeasures HRB scores. The between measures were two groups, intervention and comparison, and the two time point HRB scores comprised the within group measures. The Mauchly's test for sphericity was not significant; therefore, the assumption for compound symmetry was met, and the sphericity assumed results are reported. For the within-subjects effects, there were no significant differences in the HRB at the two time points (p ϭ 0.201). Looking at the means for the groups, the baseline HRB was 1.94 and 6 months after baseline was 1.74. There was no significant interaction between HRB and group (p ϭ 0.361).
The assumption for homogeneity of variance for the between-subject factors was met for the HRB measure. There was significant difference between intervention group and the comparison group in the HRB scores (p ϭ 0.016). Looking at the means for each time point and group, the comparison group had a significantly lower HRB score compared with the intervention group at baseline (1.6, comparison; 2.2, participant; p ϭ 0.011). However, for 6 months after baseline, the mean HRB score for the participants decreased (1.9), whereas the HRB score for the comparison group remained the same (1.6; p ϭ 0.176). The convergence of the HRB measures over time, along with the decrease in HRB measures in the participant group, are suggestive of a positive outcome of reducing HRB in the intervention group. 
Forward Movement of SOC in Intervention Group and Risk
Reduction Table VII provides a summary of the percentage of intervention group that moved forward in SOC and reduced their risks at baseline, after the intervention and at 6 months after baseline.
Discussion
The intervention group significantly improved three important health behaviors: stress, seat belt use, and tobacco cessation. Furthermore, many additional health behaviors showed positive trends. The reduction in stress among participants confirms anecdotal reports that the BSRF program is making a difference for personal and family stress experienced by soldiers and their spouses. Additionally, the findings from this study showed forward progression in SOC for physical activity, communication, spirituality, and stress among participants. Although unhealthy behaviors are not eliminated, forward progression in SOC means that the individual is making progress toward changing his/her behavior.
Forward progression in SOC and the decrease in reported tobacco use were important outcomes for this study. This intervention is aimed at "connecting" active duty soldiers and their spouses to the many health promotion and community services offered in the military system. In future studies, it would be important to track participants in the types of health promotion programs they attend (i.e., smoking cessation) as well as outcomes from those interventions. Almost two-thirds of the participants in the study had more than one risk behavior; therefore, interventions aimed at multiple risk behavior reduction were warranted. However, targeting multiple behavior changes and risk reduction in a single intervention program presents several challenges. Substantial sample sizes are needed to demonstrate significant changes, and significant resources are needed to study those subjects. In this pilot study, there were many positive nonsignificant trends in risk reduction that might translate into significant changes with a larger sample. It is also important to recognize that relatively small differences in the prevalence of very strong risk factors may be more significant than relatively large differences in the prevalence of weaker risk factors. Furthermore, the quality of the intervention may get diluted by trying to "accomplish too much" within one program framework. This intervention was aimed at many unhealthy behaviors with the hopes that the participants would work on at least one behavior change. Our hopes were that if the participant had success with one unhealthy behavior change, self-efficacy might be increased for future healthy lifestyle changes. A noteworthy observation in this pilot study was that the intervention group started out with significantly more risks than the comparison group. As described earlier, the training schedule dictated participation in the BSRF program. However, the fact that the intervention group had higher tobacco, safety, and stress risks should not be overlooked. By the nature of the discipline, the intention of many health promotion programs is to enroll high-risk people. Although unintentional, the enrollment of higher risk individuals in the study shows that the program is attractive to individuals at risk. Significantly, however, program participants decreased tobacco use, reported less stress, and significantly increased safety practices. These three risk reduction changes will contribute to individual health and wellness as well as contribute to the readiness of Army personnel.
The value of community-based health promotion cannot be underestimated. Most healthy young Army soldiers and their spouses will not come knocking at the health promotion center door asking for risk reduction interventions; many do not even realize that the behaviors they practice today will affect their health in the future. The key to accessing this population has been unit commanders who are supportive of the program.
This study has several limitations. First, the sample was small and there was nonrandom selection into the groups. In addition, the sample was drawn from one active duty Army Brigade in Hawaii. Dropout was also high between T1 and T3; this was because of, in large part, the timing of the 6-month follow-up and the military deployments resulting from the events of September 11, 2001 . The researchers were unable to obtain deployment information on the participants. Furthermore, many participants said they mailed in surveys that were not received by the researchers; with the anthrax scares in the mail system during this time, it was difficult to assess whether or not surveys were lost in the system. A high dropout rate can lead to a possible inflation in the results, especially if the dropout subjects felt the program was not helping them change behaviors. Another limitation to this study is that data were self-reported and participants may not have been truthful in their disclosures. Finally, this study viewed behavior change from an individualistic perspective. Other studies have found that using a social contextual framework is effective in reducing unhealthy behaviors. [18] [19] [20] 
Conclusion
The baseline data clearly demonstrates that soldiers and their spouses have different and often multiple HRB; these risks affect the readiness of Army troops and families. Creating community-based programs aimed at multiple risk behaviors has significant potential to positively influence the modification of HRB of the active duty soldier and his/her family. The BSRF program is the only community-based multirisk reduction program offered in the U.S. Army. It began in Hawaii and has been piloted in 19 Army brigades throughout the world. It is anticipated that more brigades will reap the benefits of this program in the future. Continuation of this pilot work is necessary to further investigate the effects of this intervention on more than one brigade, the efficacy of limiting the number of risk behaviors addressed and/or grouping participants based on type of risk behavior, the influence of geographical setting, the efficacy in nonmilitary populations, and the development of more effective interventional techniques and tools.
